Dear Editor,
Metformin, a diabetes drug, has been used to control hyperglycemia in patients with type 2 diabetes for more than 50 years. Metformin exerts its antidiabetic activity by counteracting insulin resistance to hepatic glucose production and/or increasing the insulin-stimulated glucose uptake in muscle and fat. In addition to controlling blood glucose levels, it has also been shown to reduce the long-term complications of diabetes, including micro-and macrovascular diseases (1) . Metformin has also been reported to reduce the incidence of type 2 diabetes in high-risk individuals with impaired glucose tolerance (2) . Although lactic acidosis has been reported in patients treated with metformin, the drug is considered as the safest hypoglycemic agent to date. In contrast to treatment with other oral drugs and insulin, metformin monotherapy is not associated with the risk of hypoglycemia, nor does it cause weight gain (3). Moreover, recent studies have shown that metformin reduces the risks of developing solid organ cancer (4) and osteoporosis (5). Thus, the drug has been recently recognized as the first-line oral agent for the treatment of type 2 diabetes, particularly in overweight patients.
In type 2 diabetes, the gradual deterioration in glycemic control over time can be attributed to the progressive loss of pancreatic β-cell mass and function. Therefore, it is important to maintain and improve the residual insulin secretion capacity in pancreas. Although metformin was considered to be an insulin-sensitizing drug, recent evidence indicates that metformin is also involved in insulin secretion from pancreatic β-cells. Metformin is increasingly being used in combination with incretin-based therapies such as treatment with glucagon-like peptide 1 (GLP-1) analogs and dipeptidyl peptidase-4 (DPP-4) inhibitors (6), both of which enhance the function of pancreatic β-cells. It has been reported that metformin interacts with the incretin axis. Metformin treatment increases plasma levels of GLP-1 in rodents (7, 8) . It also inhibits DPP-4 activity, resulting in an increase in the GLP-1 levels in circulation (9) . Further, metformin stimulates the expression of the genes encoding a GLP-1 receptor in mouse islets cells and increases the effects of GLP-1 on insulin secretion from β-cells (7). Thus, metformin stimulates the function of GLP-1 on β-cells by increasing plasma levels of GLP-1 and the expression of its receptor, resulting in increased insulin secretion.
In a recently published study in the International Journal of Endocrinology and Metabolism (10) and neonatal pancreases, the expression levels of the insulin gene in neonatal mice treated with metformin were significantly higher than those in the embryonic treatment groups. In addition, metformin induced a significant and dose-dependent increase in the expression of pancreatic duodenum homeobox-1 (Pdx-1) gene, which encodes a transcription factor necessary for pancreatic development and β-cell maturation in neonatal pancreas. Taken together, these findings suggest that metformin regulates insulin expression and secretion in pancreatic β-cells after birth by stimulating Pdx-1 expression. In contrast, in this study, metformin did not affect the expressions of Pdx-1 and insulin in embryonic pancreas. The authors suggested that the insensitivity of the embryonic pancreas to metformin was because of the lack of functional maturity. However, the exact mechanisms of the effect of metformin on embryonic and neonatal pancreases have not been examined so far. Further, although metformin stimulated GLP-1 signaling and increased insulin expression, the lower glucose levels achieved with metformin treatment were not associated with the increased insulin levels. Therefore, the clinical significance of metformin's effect on insulin secretion needs to be evaluated. Thus, further longitudinal studies are necessary to investigate the effect of metformin and/ or combination therapy of metformin and incretin-based drugs on residual insulin secretory capacity in type 1 and type 2 diabetes.
